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@ LodOng meclianism for lodUng a well tool In a wen conduit 

@ Ttie invention relates to a locking mechanism for locidng a 
well tool In a wdQ conduit (10). The locking mediartsm 
comprises keys (13) wtwch are radialiy movable relative to tJie 
axis (14) of the tool (12) and which emerge via apertures (18) 
made In the tool body In order to engage cnthegroove(11)ofBn 
anchor seat (10) interposed In the conduit. Each key (13) Is also 
exially movat3te within the aperture (16) between a high position 
and a low position, and means (19. 15a) are provided for 
retaining the keys (13) In a high and radially retracted position. 
Key release requires the keys to be pushed inwardly over a 
suitable distance and then displaced downwardly. 
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LOCKING MECHANISM FOR LOCIQNQ A WELL TOOL IN A WELL CONDUIT 



The present invention relatas to a locking mech- 
anism for locking a well tool in a weQ conduit* e.g. the 
production tubing of a hydrocarbon well, the k)cking 5 
mechanism comprising keys which are radially 
movable relative to the wis of the tool, and which are 
capable of emerging from the body of the tool, and 
which are capable of emerging from the body of the 
tool vta apertures to engage m a groove In an W 
anchoring seat interposed In the wefl conduit, sak! 
seat having an inside diameter wttich is smaller than 
the general diameter of the well conduit. 

The aim of the Inventton Is to obtain a locking 
mechanism of this kind wWch Is simple In struchjre IS 
and easy to operate and wNch enables a tool to be 
locked fn all types of anchor seat (a top stop seat, a 
bottom stop seat, or a selective seat), with locking 
being obtainable only in a seat of sufficiently small 
diameter and with It being possflsle to choose from 20 
the various anchor seats of appropriate diameter 
that may be Included in any given conduit- 
According to the Invention each key Is subjected 
to a resBlent force which urges It away from the sods 
of the tool, and is also aodally movable in the aperture 25 
via wtiich It emerges between a high positfon and a 
low position, means being provided for holding the 
keys in the high and radially retracted position, which 
means are designed In such a manner that releasing 
the keys from said retaining means requires at least 30 
some of the keys to be pushed In boyond a 
well-defined more retracted position, foltowed by an 
axial displacement of ttie keys towards their low 
position, and In addition each key Is associated with 
a moving abutment for tocking the key mdlally in tha 35 
locking position, i.e. In the tow position and at a 
distance from the axis under the effect of said 
resilient force. 

Thus, a tool can be locked in an anchor seat only 
after Its keys have been released, and this requires 40 
the anchor seat to have a diameter suitable for 
causing the keys to be pushed a suitable distance 
towards the axis of the tool, and an upwards motion 
to applied to the tool after its keys have come 
below the groove of said seat In order to bring the 45 
keys into the lower positwn where they ere fully 
released and can then penetrate into said groove in 
order to be locked therein. 

Preferably, the keys are Interconnected so that 
they necessanTy move together in translation atong 50 
the directton of the axis of the tool. 

In a preferred embodiment, said retaining means 
comprise respective abutment elements fixed to the 
keys, which elements bear against the wall of the 
tool lx>dy above said apertures when saki keys are in 55 
their high posItk>n, thereby maintaining the keys in 
the retracted position, and that at least some of the 
abutment elements Include a short stud directed 
radially outwardly from the tool, said stud retaining 
the corresponding key m the retracted and high 60 
position when engaged in a suitable orifice provided 
in the wan of the tool body, and being capable of 
being dislodged therefrom to release said key tyy the 



key being pushed in radially and then axlalty 
displaced towards its low position. 

It is advantageous for the abutment elements and 
the stud assodaled with a key to be sufficiently 
close thereto for the con-csponding aperture to 
receive the abutment elements and the stud when 
said key is released and takes up its low posltton. 

In accordance with another characteristic of the 
mvBrtion, the abutmwit for radially tocking each key 
is capable of taking up. by axial displacement, a 
preliminary locldng position in which it partially 
oveilaps the area of the corresportding aperture in 
the vldntty of the bottom edge thereof so as to 
provide partial bacldng against said abutment for the 
key when the key is In the tow position, and a final 
locldng position In whteh the key is fully backed 
against said abutment 

Advantageously, the radial tocking abutnrtents are 
carried on a mov'ng sleeve disposed coaxially inskle 
the body of the tooL They may then either imercon- 
nect to fomn a continuous ring or else they may be 
distinct, each having a drcumlerential extent which 
Is less than the gap behveen the keys. In the first 
case, the tool is unlocked by causing said sleeve to 
move downwardly so that the continuous ring is 
brought below the keys; in the second case 
unlocking is obtained by rotating the sleeve about 
the axis until the keys come opposite the gaps 
between the abutments. 

In an advantageous embodiment, the keys are 
canied by resilient fingers extending along the axial 
direction and belonging to a single part which Is 
displaceable along said direction. It is then possible 
for the reslUent fingers carrying the keys to be 
narrower than the keys and that each abutment for 
radial tocking has a central notch running parallel to 
the axis and sultabto for receiving the resilient finger 
of the corresponding key. but not the key itself. 
Unlocking is then obtained by moving the sleeve 
carrying the abutments so that, on leaving the keys, 
the abutmems coma opposite the key-canying 
fingers, with the abutments being able to radially 
lock the keys but not the key-carrying fingers. This 
motion of the sleeve Is upwardly directed when the 
keys are to be found at the bottom ends of the 
fingers. 

In general, several pairs of keys are provided, 
regularly spaced in a ring around the body of the 
tool 

Other characteristics and advantages of the 
invention appear more cleariy from tiw following 
description of an embocfiment given ksy way of 
non-Qmiting example and descrtoed With reference 
to the accompanying drawings. 

Figure 1 Is a diagrammatto vertical section 
through a well having a conduit provided with 
anchor seals for a tool. 

Figure 2 Is a longltiKflnal section through the 
portion of the tool including tocking mechanism 
in accordance with the invention. 
Rgure 3 Is a perspective view of a one-piece 
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part irrcluding the keys of the Figure 2 mechan- 
ism. 

Figures 4A to 4C are perspective views of the 
Figure 3 part together with an abutment sleeve 
in various different relative positions. 

Rgures 5A to 5E are diagrams In longitudinal 
section (with only the left sides being shown) of 
the locking mechanism In various stages of its 
operation. 

Rgures 6A to 6G show in a manner similar to 
Figures 5A to 5E ttiose components of the tool 
which control locking, unkxiking and then 
retraction of the keys. 
Rgure 1 shows a well which is drilled into an oil 
producing zone and which includes weO conduit 100 
inside casing 71. An annular sealing fitting or packer 
63 is disposed between the bottom end of the 
conduit 100 and the casing 71. A tool 7D may be 
lowered down the conduit 100 by means of a cable 
76 from which it is suspended. The cat)le emerges 
from the top of the conduit 1 00 via sealing means 72 
and then passes via sheaves 73 and 74 and is wound 
onto the dnim of a winch 75 disposed on the surface 
of the ground. 

The tool 70 may be positioned t&nporarily \n any 
one. of several anchor seats 10 provided in the 
conduit 100 (by way of example two anchor seats 10 
are shown, but in practice there may be any number 
of them). Each anchor seat is constituted by a length 
of tube incorporated In the conduit and providing a 
smaller inside diameter than the inside diameter of 
the conduit. A peripheral groove 11 is formed In ttie 
wall of the smali diameter length and is suitable for 
receiving the moving keys 13 as they emerge radially 
from the tubular body 12 off the tool 70. When the 
tool is to leave the anchor seat in which it has been 
fixed, the keys 1 3 are retracted into the body of the 
tool. 

In the f oitowing description of the locking mechan- 
ism for locking the tool 70, It Is assumed that the tool 
Is in its normal operating position in a vertical welL 

As shown In Rgures 2 and 3, the tocWng 
mechanism for kx^king the tool 70 comprises a 
plurality of pairs of diametrically opposite keys 13 
whteh are regularly distributed in a ring centered on 
the common axis 14 of the tool body 12 and of the 
conduit 100. Each of these keys 13 Is carried by a 
finger 15 extending parallel to the axis 14. but 
nevertheless resillently deformable so as to enable 
the keys 13 to move radially relative to the axis 14. 
These fingers 15 have their top ends attached to a 
common annular base 16 so that the set of items 13, 
15, and 16 constitute a single part 17. 

The part 17 is engaged in the tubular body 12 of 
the tool and Is capable of sfiding longitudinally 
therein In the directk)n of file axis 14. The keys 13 
emerge to file outside of fiie tutnilar body 12 via 
apertures 18 which extend further along the axis 14 
fiian do the keys 13 so as to enable the part 17 to 
sfide axlally along a short stroke. The keys 13 can 
thus take up a h^h position in abutment against ttie 
top edges of the apertures 18 (Rgures 5A and SB) or 
else a low position in the bottom portions thereof 
(Rgure 2). 

Above file key 13, each finger 15 has a small stud 



19 (Rgures 2 to 4) projecting radiaOy outwardly like 
file key 13 (however, it would be possible for only 
some of the fingers 15 to be provided witti a stud 19. 
e.g. every ottier finger). When ttie key 13 Is In its higtl 
5 posltton, the stud engages in an orffioa 20 of suitable 
size made through the wafl of the tubular body 12 
above ttie comesponding aperture 16. While the 
studs 19 are engaged in fiie orifices 20. the part 17 is 
fixed and its keys 13 are in ttie high position In the 

10 apertures 18 and are retracted towards the axis 14 
by virtue of the shape give to the portions 15a of the 
fingers 15 which are situated between the studs 19 
and the keys 13 and wtilch constitute abutment 
elements which are ttien pressed against the 

1$ portions 12a of the tubular body 12 extending 
between ttie apertures 18 and ttie con^esponding 
orifices 20 (Rgure 5A). In contrast, when a stud 19 Is 
moved out from its orifice 20 by one of the keys 13 
being pushed radially Inwardly, and when the key is 

20 in its low position In Its aperture 1 8. ttien the key may 
move radially away fi-om ttie axis 14 under ttie action 
of the resilient force generated by Its finger 15 
seeking to take up its natural position and thereby 
become engaged In the groove 1 1 of an anchor seat 

2S 10 in which it is tocked by an abutment 21 belonging 
to a sleeve 22 placed coaxlally Inside the part 17 and 
movable In ti^slation along the axis t4. 
The structure and the operation of the abutments 

21 is explained with reference to Figures 4A to 4C. 
30 The set of abutments 21 constitutes a ring projecting 

from the periphery of the sleeve 22, and this ring Is 
interrupted by notches 23 level witti the keys 13. The 
wkJtti e of these notches Is less than the width t of 
the keys 13 but is greater than the width d of the 

35 fingers 15 (these are •circumferential' widths, Le. 
wklths measured as drcles centered on the axis 14). 
Figure 4A shows the abutments 21 partially engaged 
behind the keys 13 and thus already preventing ttie 
keys from moving towards the axis 14. By applying 

40 an upward translation movement to the sleeve 22. 
the abutments 21 are moved so that they support 
file keys 13 over their entire axial height h whfch is 
substantially equal to the height of the keys 13 
(Figures 2 and 4B). A complementary translation 

45 stroke moves tfie abutments 21 to above the keys 
13. The keys are no longer supported and If they are 
pushed towards the axis 14 tfiey are capable of 
retracting radially Into the body of the tool 12 with ttie 
fingers 15 engaging in the notches 23 as they deform 

SO elasficaDy (Figure 4C}. Naturally, means are provided 
for guiding the sleeve 22 to prevent it from rotating 
about the axis 14 so as to keep the notches 23 facing 
the fingers 15. 

In a variant, the keys 13 could also be unlocked Ijy 

55 displacing the sleeve 22 downwardly so as to bring 
tiio abutments 21 fuDy beneath the keys 13. In which 
case the abutments could be connected In a 
continuous ring since the notches 23 would be 
polntiaes. In another variant tiie notches 23 would 

60 be of widtti e greater than the wWth t of the keys 13 
and they would t»e disposed at the same pitch as the 
keys. It would ttien be possible to rotate the sleeve 

22 to bring the notches 23 level with ttie keys 13 
wttich wouW then escape from the abutments 21. In 

65 this case, the means for guiding the sleeve 22 woukf 
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have to enable it to rotate through a limited angle 
atK)ut the axis 14. 

The operation of the locking mechanlsni is now 
descn'bed with reference to Rgures 5A to 5E. These 
figures show: the body 12 of a tool which has been 
lowered down the conduit 100 to be temporarily 
fixed to an anchor seal 10; the part 17 whose 
elastlcaOy deformabla fingers 15 carry the Iceys 13 
whteh emerge firom the body 12 via the apertures 18; 
and the moving sleeve 22 deluding the abutmente 21 
for locking the keys 13. During the tooHowerlng 
stage shown In Rgura 5A, the keys 13 are heM in 
their high po^on in the apertures 16 by the studs 
19 being engaged in the orifices 20. In this situatkin. 
the keys 13 are retracted Into the body of the tool 12 
since the portions 15a of the fingers 15 are In 
abutment behind the conesponding portions 12b of 
the body 12, thereby leaving the keys to emerge 
slightly but not enough to come into contact with the 
inskle surface of the conduit 100. The resilient 
fingers of the parts 17 are stressed and at a sH^t 
sh>pB towards the axis 14. It may also be observed 
that the abutments 21 of the sleeve 22 are resting on 
an annular rim 24 projecting inwardly fnpm the 
tutHdar body 12, with the rim 24 being positioned In 
such a manner that the abutments 21 are level, in 
part with the bottoms of the apertures 18. 

The descent of the tool is stopped when the keys 
13 have gone past the groove 11 of the anchor seat 

10 (Figure 5B). The keys are then level with the 
reduced diameter portion of the seat 10 situated 
beneath the groove 11. This diameter Is such that 
the keys 13 are pushed towards the axis 14 with the 
fingers 15 bending a little more so that the studs 19 
move out from their orifices 20. It should be pointed 
out that the keys will operate in the same manner 
even so the keys have past below the anchor seat. 

The tool can then be raised, leaving the keys 13 
initiaOy stationary by virtue of friction against the 
Inside surface of the seat 10, after which the keys 
also rise by t>etng lifted by the abutments 21 of the 
sleeve 22 whfch is pushed upwardly by the inside rim 
24 of the tool body 12 (Rgure 5C). 

When the keys 13 come level with the groove 11 
they engage in the groove by moving away from the 
axis 14 (Hider the elastic spring force of the fingers 
15. They thus escape from the upwards thrust of the 
abutments 21 and therefore remain stationary until 
they are again driven upwardly by the bottom edges 
of the apertures 18^ meanwhile the top portkins of 
the abutments 21 have moved radially behind the 
keys 13 thus beginning to lock them in the deployed 
ancfwring position (Rgure 5D). This deployment of 
the keys 13 is not hindered by the studs 19 since the 
apertures 18 are made tall enough to be able to 
receive the studs 19. 

Tool loddng operatkms are completed by a small 
upward translatton movement applied to the sleeve 
22 so as to bring the abutments 21 fully behind the 
keys 13. therebyfirmly locking the keys In the groove 

11 of the anchor seat 10 (F^ure 5E). 

When It is subsequently desired to release the toot 
from the anchor seat in whteh it has been locked in 
this vifay, a new upward translation movement Is 
applied to the sleeve 22 in order to bring the 



abutments 21 above the keys 13 (Rgure 4C). The 
tool can then be moved at will along the conduit '100 
since the keys 13 are no longer locked by the 
abutment 21 and can therefore retract freely into the 
5 l>ody of the tool 12 with the resilient fingers 15 on 
which they are carried being recehred by the notches 
23 between the abutments 21. 

Two observations may be made relating to the 
above-described locking mechanism : 
10 r / It is suitable for locking the tool to which it 

Is fitted only m an anchor seat of appropriate 
Inside diameter. In particular, the diameter of 
the seat encountered the fool is too targe, 
the keys are not pushed far enough Into the 
15 t>ody of the tool to remove the studs 1 9 from the 

orifices 20 In which they are engaged, and as a 
result the keys are not released and caivtot be 
deployed in the groove of said anchor seat 
regardless of the direction in which the tool Is 
20 moving. 

2*/ In order to lock the tool in an anchor seat 
10 of appropriate diameter, the tool must be 
lowered so that the keys 13 are below the 
groove 11 (thereby releasing said keys], and 
25 must then be raised a little (thereby causing the 

keys to be deployed and then locked in said 
groove). Locking will not occur without this 
short rising stroke. As a result while the tool Is • 
being lowered down to the locking seat in whfch 
30 It Is to be locked, it may pass through any 

number of locMr^ seats In which It coukl be 
locked, but which It is merely required to pass 
through. 

The method by wfilch the above-mentioned 

35 upwards translation movements of the sleeve 22 are 
obtained, initially for Improving the locking of the 
keys 13 by the abutments 21 of the sleeve 22 and 
then at the end of operations for releasing said keys 
In order to unlock the tool, Is now explained with 

40 reference to Rgures 6A to 6G. 

Rgures 6C and 6D correspond to Rgures 5D and 
5E and similarly show the body 12 of the tod, and 
extended key 13. and the sleeve 22 which carries the 
alnjtments 21. The sleeve has a long tubular part 30 

45 passng therethrough with the tool suspension cable 
76 being fixed thereto. Between the part 30 and the 
body 12 there is an annular part 31 which Is capable 
of sliding axially, as can the part 30. In the present 
example, this part 31 includes a valve 31a wtilch 

50 co-operates with a seat (not shown). It also has a 
peripheral groove of rectangular section into which 
there projects an annular partition 12a of the body 
12. A narrow sealed annular chamt>er 32 is disposed 
between the parts 30 end 31 and its volume varies as 

£5 sad parts slide axially relative to each other. This 
chamber is conrmcted by a short radial duct 33 to a 
second sealed chamber 34 formed in the above- 
mentk>ned groove in the part 31 and delimited by the 
fixed partition 12a. The two chambers 32 and 34 and 

60 the duct 33 are lillod with hydrauQc fiutd. 

Between the valve 31a of the part 31 and the 
sleeve 22 there Is a tubular memt>er 35 suitable for 
communicating upward displacement of the part 31 
to the sleeve 22. 

65 Below the part 31. the part 30 Is sunounded by a 
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part 36 similar to the part 17 and comprising a set ot 
fingers 36b which are Integral wfth an annular base 
36a and which extend substantially parallel to the 
axis 14 with a tendency to move resfliently closer 
thereto. Each finger 36b Is terminated by a Icey 36c 
which is sizable, when the finger is forced away 
from the axis 14. for coming into engagement with a 
groove 12b provided on the inside face of the body 
12. It may be observed that the Inside diameter of the 
body 12 below the groove 12b is smaDer than the 
inside diameter above the groove, such that each 
Key 38c Is capable, when taking up an Hermedbte 
radial position as defined t)elow, of escaping 
downwardly from said groove, but not upward^. 

The annular base 36a of tha part 36 is engaged In a 
groove 30a provided on the outside of the part 30. 
This groove extends axially over a slightly greater 
cfistance than the thickness of the base 36a such 
that the part 36 Is capable of moving a short distance 
axially relative to the part 30. It Is urged upwardly by a 
compression spring 37 Interposed between the base 
36a and a coQar 30b bebnging to the part 30. As for 
the part 30, It Is urged downwardly by a compression 
spring 38 Interposed between a collar 30e on the 
part 30 above the groove 30a. and a collar 12c 
tsetonging to the body 12. 

Each key 36c Is capat>le of bearing via an axially 
directed tooth 36'c included thereon against a 
crenelated sleeve 39 including a series of annular 
catches 39a extending axially upwardly from an 
anrujlar zone 39b whose outside diameter Is siightfy 
greater than the outermost cfiameter of the annular 
catches 39a. with tha zone 39b being delimited 
downwardly by an annular shoulder 39'd constituted 
by a second annular zone d9d of even larger 
diameter. Beyond the socotkI annular zone 39d. the 
sleeve 39 has a set of fingers 39c extending 
substantially jsarallel to the axis 14 and urged 
towards the axis by their elasticity. Each finger 39c 
terminates In a tooth 39'c engaged with one of a set 
of annular catches 30c disposed along the outer 
surface of the part 30. The teeth 39'c and the 
catches 30c are triangular in shape so that the 
sleeve 39 can slide downwardly over the part 30 with 
its teeth 39'c skipping from catch 30c to catch 30c 
but is not capable of sliding upwardly. As for the 
teeth 36'c and the catches 39'a, they are too 
triangular in shape such that the keys 39b are 
capable of moving upwardly relative to the sleeve 39 
by jumping from catch 39a to catch 39a, t>ut not of 
moving downwardly. 

Initially (Rgure 6A), the keys 36c of the part 36 are 
fully engaged in the groove 12b and are kept away 
from the axis by their teeth 38'c resting on the 
annular zone 39b of the sleeve 39, while the keys 
39'c of the resiDent fingers 39c are engaged in the 
top catch of the series of catches 30c of the part 30. 
The part 36 is thus fixed inside the body 12 of the tool 
with Hs base 36a being urged l>y the spring 37 into a 
high position in the groove 30a of the part 30. and 
with the spring 38 being in compression. 

When traction Is exerted on the cal>le 76 (Figure 
6B) the part 30 Is raised by a distance equal to the 
clearance allowed for the base 36a of the part 36 In 
the groove 30a (which clearance is equal to the pitch 



ot the catches 30c and 39a and to the width of the 
zone 39b), thereby compressing the spring 37. Since 
the sleeve 39 cannot move upwardly, being retained 
by Its shoulder SS'd coming Into abutment against 
5 the tooth 3S'c of each key 36c, its teeth 39'CiSkip into 
the second catch 30c. 

When traction on the cable 76 then ceases (F^ure 
6C). the part 30 moves batik downwardly by virtue of 
the springs 37 and 38 expanding, and moves initially 

10 through the above-mentioned distance together 
with the sleeve 39. As a result, the teeth 36'c of the 
part 36 leave the zone 39b and tan Into the bottom 
catch 39a. Tha keys 36c then take up the above- 
mentioned intennedlate position such that they are 

IS capable of leaving tha groove 12b downwardly, 
thereby er^Ung the part 36 and consequently thte 
part 30 to nrrave further downwardly as the spring 38 
expands (Rgure 6D). As tha part 30 moves down- 
wardly the volume of the chamber 32 is increased 

20 and the volume of the chamber 34 Is reduced by the 
same amount, ttweby raising the part 31 wttose 
valve 31a pushes the sleeve 22 by means of the 
tubular member 35 so that the abutments 21 move 
behind the keys 13. The tool is now securely locked 

25 In the conduit 

When traction Is again appDed to the cable 36. the 
part 30 is raised, thereby compressing the spring 38 
which wili cause the part 30 to move back down 
again when traction Is released- In each of such 

30 traction and release cycles, the part 31 is actuated 
by the set of hydraulic chambers 32 and 34. together 
with the valve 31a. However, on each tractk^n (figure 
BE), the rising displacement of the part 30 is Dmlted 
by the tx)ttom edge of the groove 30a coming Into 

35 abutment against the base 36a of the part 36 which 
is stopped in its upwards movement by Its keys 36c 
coming Into abutment against the top edge of the 
groove 12b, thereby causing the teeth 39'c of the 
sleeve 39 to skip one catch 30o downwardly. Then. 

40 when the cable 37 Is released (Rgure 6F). the 
prevbusty compressed spring 38 expands, thereby 
lowering the part 30, the sleeve 39 and tha part 36. 
and the sprir^g 37 also expands, thereby causing the 
teeth 36c of the 36 to skip one catch 39a upwardly. 

45 After a given numt)er of tractk>n and release 
cycles of the cable 36, the next release causes the 
teeth 36'c to escape from the top catch 39a of the 
part 39 (Rgure 60). so that the keys 36c move a little 
doser to the axis 14 and can then escape upwardly 

so from the groove 12b. During the last tractton 
operation, the stroke of the part 30 b thus no k>nger 
limited and Its Increased amplitude enables It to 
drive the sleeve 22 upwardly by any appropriate 
means such as the two collars 30d and 22a 

55 respectively ffoced to the part 30 and to the sleeve 22. 
with the collar 30d raising said sleeve by means of its 
collar 22a. The keys 13 are then retracted towards 
the axis 14 (see Rgure 4C) into the body 12 of the 
tool so that the tool b untocked and may be raised 

60 up tha conduit. 



€5 



5 



9 



0^264 



10 



5 

1. Loctdng mechanisni for locking a well tool 
In a weO conduit (100). said conduit being 
provided wRh en anchoring seat (10) which 
fionns an Internal restriction and includes* a ; 10 
groove (11), said tool Including a tubular body 

(12) provided with radial apertures (18). said 
locking mecharusm comprising: 

- a plurality of keys (13) capable of emerging 
from said body via said apertures to engage ts 
said groove, said keys being radtaliy movable 
relative to the axis (14) of said body and also 
axially movable In its corresponding aperture 
between a high posltton and a low position: 

- restUent means (15) for spreading saki 20 
keys into engagement with said groove; 

- retaining means for hoUing said keys In the 
high and radially retracted position, said keys 
being released when at least some of the keys 

are pushed in towards the axis of the body. 2$ 
followed by an axial displacement of the keys 
towards tlieir low position ; and 

- mobile abutment means (21) for radially 
locking said keys in engagement with said 
groove. 30 

2. Ljocking mechanism according to claim 1, 
wherein said keys (13) are Interconnected so 
that they necessarily move together in transla- 
tion along the directkin of the axis (14) of the 

tool. 3S 

3. Locking mechanism according to claim 1 
or 2. wrherein said retaining means comprise 
respective abutment elements (15a) fixed to the 
keys (13), which elements bear against the wall 

of the tool body above said apertures when said 40 
keys are in their high position, thereby holding 
the keys in the retracted posltton. and 

at least some of the abutment elements 
include a short stud (19) directed radialy 
outwardly from the tool, said stud retaining the 45 
corresponding key In the retracted and high 
position when engaged in a suitable orifice (20) 
provided in tire wall of the tool body, and being 
capable of being dislodged therefrom to release 
said key by the key l>elng pushed In radially and SO 
then axially displaced tovrards its low position. 

4. Locking mechanism according to claim 3, 
wherein said abutment element (15a) and the 
stud associated with a key are sufficiently dose 
thereto for the corresponding aperture to 55 
receive ihe abutment elements and the stud 

(19) when said key is released and takes up Its 
low position. 

5. Locking mechanism according to any one 

of claims 1 to 4, wherein said mobile abutment 60 
means (21) is capable of taking up, t>y axial 
displacement, a preliminary locking position in 
wtiich it partially overiaps the area of the 
corresponding aperture (18) in the vteLnlty of 
the bottom edge thereof so as to provide partial 65 



backing against said abutment for the key when 
the key is In the knv posttkm, and a final locking 
position in which the key is fuOy backed against 
said atnjtment. 

6- Locking mechanism according to any one 
of claims 1 to 5. wherein said mobile abutment 
means (21) are carried on a moving sleeve (22) 
disposed coaxiaUy inside the body (12) of the 
tool. 

7. Locking mechanisni according to dalm 6. 
wherein saki mobile abutment means (21) are 
Interconnected to form a continuous ring. 

8. Lockmg mechanism according to daim 6. 
wherein saki mobile abutment means (21) are 
separate and each extends drcumferentiahy by 
an amount wMch Is less than the gap between 
keys (13). 

9. Loddhg mechanism according to any one 
of dalms 2 to 8, wherein said keys (13) are 
carried bf resOient fingers (15) extending along 
the axial drectton and betonglng to a single part 
which Is displaceable akmg said direction. 

10. Locking mechanism according to dalm 9. 
wherein said resilient fingers (15) canying the 
keys are narrower than the k^s and that said 
mobile abutment means (21) has a central 
notch (23) running parallel to the axis (14) and 
suitable for receiving the restfient finger of ttw 
corresponding key. but not the key itself. 

11. Locking mechanism according to any one 
of claims 1 to 10. wherein said keys (13) are 
regularly distrtouted around said tool body. 



6 



029A26A 




029^26^ 




029426A 




f-LCj-BC p-Oj-EiB, pcj-BE 



029426A 




J 



Ettropean Patent 
Oflice 



EUROPEAN SEARCH REPORT 



AppOcallim NuDber 



EP 88 40 1211 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of doomunt Mrilfa indication, nkere appropriate, 
of rckvipt passages 



Rdevant 
to daira 



CLASSinCATION OF THE 
APFUOmON (lot a 4) 



A 
A 



U$-A-4 362 211 (FISHER) 

* Figures; abstract; column 3, lines 
59-68; column 4 * 

US-A-4 554 972 (MERRIH) 

* Figures; column 3, lines 23-43; 
column 5, lines 53-68; column 6, lines 
1-20 * 

US-A-2 605 843 (BAKER) 

* Figures; column 3, lines 44-65 * 

US-A-4 469 173 (GILBERT) 

* Figures; abstract * 



E 21 B 23/02 



TECHNICAL FIELDS 
SEARCHED (|al 0.4) 



E 21 8 



The present scarab report has been dram op for aD dmis 



Platx of Mtftk 

THE HAGUE 



Dtta •! csaptctlea af Ua t 

25-07-1988 



WEIAND T. 



CATEGORY OF CITED DOCUMENTS 

X : porticohrif rtievaat if takes aloae 

Y : panicnlariy rdevaat If oimbiacd mtb aooiher 

doaiiMai of the same catceMT 
A.: tecfanofogieal hackgroaad 
O : Aoo-irrittco dbdosnrc 
P : Imcfmcdtatv 4ocoiB«iit 



T : tbeoiy or priaciple oo4aiylne tkc tnvoitloa 
E : carBcr pdm docancat. bni pabllshed oa, or 

after the lIBog dale 
D : dooBaeot dtod to tbe app!katio& 
L : docomesi dted Tor oibcr 



a : member of the same patent fami^, carmpoadiae 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE-CUT OFF AT TOP, BOTTOM OR SffiES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



